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(57) Abstract: The invention relates to a circuit arrangement comprising a load sensing system (LS) wherein individual loads (10,14) 
are arranged miseries, forming a series section, arid in paraDel, forming a parallel section, in a hydraulic supply circuit (12) comprising 
at least one supply pump (P) and a runback (16) Tor fluid, the load sensing system <LS) determming the highest load pressure in both 
the series section and parallel section. The loads of the.parallel section can be actuated independently from the pressure level of 
the loads of the series section due to the fact that the respectively highest load pressure is transferred as a control pressure to a 
valve unit (18) in such a way that, as long as the load pressure of the parallel section is higher than the load pressure of the series 
section, the valve urut restricts the runback (16) for Quid so much that the pressure of the supply pump (P) matches or exceeds the 
pressure required in the parallel section. In this way, a sufficient fluid pressure for the respective load in the parallel section is ensured 
independently of the number of loads in the series section; 
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(S7) Znsammenfassnng: Die Erfindung betriffi eine Schaltnngsanordnung mil einem Load-Sensing-System (LS), bei.der einzelne 
Verbraucher (10,14) sowohl in Reihe unter Biktang einer.Reihensektion als auch parallel unter BiWung einerT^ranelsektion zuein- 
ander angeordnet ineinen hydraulischen Versorgungskreis (12) mil mindestens einer Versorgungspumpe (P) und einem Rucklauf 
(16) fur Fluid geschaltet sind, wobei das Load -Sensing System (LS) den jeweils 
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Circuit Arrang e m e nt 



Field of the Invention 

The present invention relates to a circuit arrangement with a load sensing system in which 
individual consumers arranged both in series with formation o f forming a series section and ake 
individual consumers arranged in parallel with formatio n forming of a parallel section to one another 
are connected to a hydraulic supply circuit with at least one supply pump and a fluid returns-fee 
line. The load sensing system d e terminin g determines the highest load pressure at the time for the 
series an dsection and the parallel section. 

Background of the Invention 

A synonym for a load sensing system is the concept of a load pressure reporting systems-fee 
indicated . The system b e ing is a hydraulic control system with pressure and volumetric flow 
matching, specifically to the instantaneous requirements of one or more consumers. Thes e 
Commercially common load sensing systems which ar e comm e rcially common can be implemented 
both with a fixed displacement pump and alse-with an adjustable displacement pump. 

Furth e rmor e , in In hydraulic systems and controls th e resp e ctive a the individual consumers 
can be arranged fundam e ntally in series and/or parallel to one another in the supply circuit. 

In a conventional series connection, the same liquid stream flows through the individual 
consumers^ and the pressures are added to one another.^ The return of one consumer forms the 
inflow of the next consumer so that the entire volumetric flow is available to each consumer in 
succession.. The series connection is used especially wherever consumers with low load pressures 
are present. 
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The velocity of the consumers is controlled independently of the load pressure^ preferably 
via proportional flow regulators consisting o f comprising a proportional choke valve and a bypass 
manometric balance.^ In this arrangement^ the velocities of the two consumers can be set 
independently of one another, which is a good idea for a plurality of applications. 

Consumers connected in parallel conversely are all subject to the same input pressure and 
volumetric flows. In ord e r to To operate all consumers at the same time with maximum velocity, the 
supply pump must then-be dimensioned to be correspondingly large, which is not necessary in a 
series connection, as shown. 

In a load sensing system of th e indicat e d this type, the highest load pressure is determined 
and the pump pressure is raised by a certain amount over this load pressure, for example^ by means 
e^a circulation manometric balance._ In a system which consists o fi ncluding a combination of 
parallel and the abov e d e scribed series connection how e v e r connections, a pressure higher than is 
necessary for the series connection section cannot build up, since there the excess fluid (oil) is 
routed to the tank via the bypass manometric balances._ This bypass arrangement is especially 
undesirable when higher pressures are needed in the parallel section, for example^ to be able in this 
wa^to ensure operation of a machine and its parts. 

Proc ee ding from this prior art, th eSummary of the Invention 

An object of the present invention is to furth e r improv e th e known circuit arrang e m e nts 

provide an improved circuit arrangement with a load sensing system^ while maintaining fee -known 
advantages, such that the consumers of the parallel section can be actuated independently of the 
pressure level of the consumers of the series section and such that -higher pressures are available if 
they are required in the parallel section for the consumers there^in. 

This object is basically achieved by a circuit arrangement with th e f e atur e s of claim 1 in its 

e ntir e ty. 
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B e cause according to the charact e rizing part of claim 1 wherein the load pressure which is 

highest at the time is relayed as the control pressure to a valve uni t such that if . If the load pressure 
of the parallel section is higher than the load pressure of the series section, the valve unit then 
dramatically chokes the return for fluid until the pressure of the supply pump rises to or over the 
pressure required in the parallel sectio n, it is e nsured that th e ^JThe_consumers of the parallel section 
can then b e actuated independently of the pressure level of the consumers of the series section, fe 
this r e sp e ct it jt is also possible to ensure enough fluid pressure for the respective consumer in the 
parallel section regardless of the number of consumers in the series section._ This circuit 
arrangement works in an energy-saving manner, since the pump pressure is always raised 
depending on the load pressure only to the extent necessary. 

In one preferred embodiment of the circuit arrangement as claim e d in th e of the present 
invention, the valve unit is formed from a hydraulically controllable proportional slide valve, 
preferably a 2-way proportional slide valve._ Based on the proportional slide valve^ it is possible to 
raise the pump pressure of the supply pump only to the extent necessary, which b e n e fits th e 
providing the beneficial energy-saving operation of the overall system and thus the circuit 
arrangement. 

In another preferred embodiment of the circuit arrangement as claim e d in th e of the present 
invention, between the supply pump and the return^ a circulation manometric balance is connected 
to the supply circuit on which the highest load pressure altogether prevails.. If thus a consumer is 
not active or required, the fluid (oil) with the low pressure loss can be returned via the circulation 
manometric balance to the tank, which in turn benefits an energy-saving operation. 

Other advantag e ous e mbodim e nts ar e th e subj e ct matt e r of th e other d e pendent claims. 

The circuit as claim e d in th e obiects, advantages and salient features of the present 

invention is will become apparent from the following detailed b e low using on e 
e x e mplar v description, which, taken in conjunction with the annexed drawings, discloses a 
preferred embodiment according to of the present invention. 
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Brief Description of the Drawings 

Referring to the drawin g. H o ro th e sol e figur e is drawn in th e s which form apart of this 

disclosure: 

Figure 1 is a circuit diagram shews showing the important components of the a circuit 

arrangement according to one embodiment of the present invention. 

Detailed Description of the Invention 

A circuit arrangement as claim e d in th e inv e ntion. 

Th e circuit arrang e m e nt as claimed in th e according to an embodiment of the present 

invention is equipped with a load sensing system which is labeled LS in the circuit diagram.^ The 
circuit arrangement is furthermore characterized in that individual consumers 10 are arranged in 
succession as series consumers of a series section in the direction of fluid flow._ In addition to the 
series consumers 10 and parallel to them and with the formation of a parallel section, a parallel 
consumer 14 is connected to the hydraulic supply circuit 12._ The series consumers 10 are form e d 
frem-individual hydraulic motors and th e . The parallel consumer 14 is form e d from a conventional 
hydraulically operating working cylinder.. The indicat e d hydraulic supply circuit 12 discharges or is 
connected on its free ends into or to a supply pump P and into a tank T._ The line of the supply 
circuit 12 connected to the tank T forms the return 16 of the circuit arrangement. 

By m e ans of the load sensing system LS a it is possible to determine the load pressure which 
is highest at the time for the series section and for the parallel section as is shown in the circuit 
diagram by LS-Series and LS-Parallel._ The respectively highest load pressure, whether from the 
series or parallel section, is relayed as control pressure to the valve unit 18 for its triggering.^ If then, 
for example^ the load pressure of the parallel section with the parallel consumers 14 is higher than 
the load pressure of the series section with the series consumers 10, the valve unit 18 relative to the 
return 16 for fluid is dramatically choked until the pressure of the supply pump P rises to or over the 
pressure required in the parallel section for this consumer 14._ Thus^ it is possible to actuate and 
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trigger the parallel consumer 14 independently of the pressure level or the series consumers 10 in a 
manner which was not possible with the existing circuit arrangements with a load sensing system. 

The Each of the series e rsection and the parallel section consists has at least of one consumer 
10, 1 4, pr e f e rabl y . Preferably, two series-connected consumers 10 of the series section b e ing are 
located in the fluid flow direction in front of the parallel section with a parallel consumer 14. But 
ethe r Other consumer configurations are also conceivable-here, for example, -only one series 
consumer 10 for the series section and two or more parallel consumers for the parallel section (not 
shown). _ The afor e m e ntion e d valve unit 18 which processes the control pressures of the load 
sensing system consists o fi ncludes a hydraulically controllable proportional slide valve, preferably 
e£a 2-way proportional slide valve._ Furthermore, a bypass manometric balance 20, 22 is assigned 
to each consumer 10 of the series section. 

One control pressure line for the valve unit 18 is connected to a shuttle valve 24 of the series 
section and th e . The other control pressure line for valve unit 18 is connected to the shuttle valve 
26 of the parallel section and to the shuttle valve 28 of the load sensing system LS. How th e The 
interconnection is defte illustrated in particular follows directly from the circuit arrangement as 
shown in th e circuit diagram figur e . Furthermor e , th e of FIG. 1. The control inputs of the r e sp e ctiv e 
bypass manometric balances 20, 22 of the series section are each connected to the output of the 
shuttle valve 24 assign e d to of the series section. As furthermor e follows from th e circuit diagram, 
th e The output of the manometric balance 20 is connected to the input of the manometric balance 22 
to carry fluid and th e . The output of the manometric balance 22 discharges into the return line 16 
which is connected on the input side to the valve unit 18. 

In the fluid flow direction located upstream from the manometric balance 20, ift-a branch 
teof the series section th e conn e ction o f connects the first consumer 10 to the supply circuit 12 tak e s 
place, and the . The p ertinent supply or flow in that branch can be blocked via a proportional choke 
valve 30._ The output of the consumer 10 which is first in series discharges onto the input side of 
another proportional choke valve 32 to which the second consumer 10 is connected on the output 
side._ The respective output of the consumer 10 is protected via a non-return valve 34._ Furthermore, 

6 



the input of the proportional choke valve 32 is connected to carry fluid to the connecting line 36 
between the two manometric balances 20, 22 ._ The prevailing fluid pressure on the output side of 
the two proportional choke valves 30, 32 is routed as control pressure both to one side of the 
manometric balances 20, 22 and also to the shuttle valve 24._ On the opposing side of the 
manometric balances 20, 22^ the input-side fluid pressure as control pressure prevails on the 
indicated manometric balances 20, 22. 

Between the supply pump P and the return 16, a circulation manometric balance 38 is 
connected to the supply circuit 12. JThe control pressures for this circulation manometric balance 38 
are in turn formed on one side by way of the load sensing system LS and on the other side by way 
ef-the input pressure on the manometric balance 38 itself.. The output of the manometric balance 38 
is connected to the return 16 to carry flui d and th e . The input side of manometric balance 38 is 
connected to the supply pump P._ This pump supply pressure is also present at the input of a 4/3 way 
valve 42 by way of the line 40._ The load sensing system LS is secured via a pressure limiting valve 
44 and is connected via a choke or diaphragm 46 to the LS-Total Side of the shuttle valve 28. 

The output side of the 4/3 -way valve 42 discharges in two parallel sfrands lines into the 
shuttle valve 26 and into two nonreturn valves 48 which can be mutually deblocked and which are 
connected on the output side in turn to the piston and rod space of the working cylinder asforming 
parallel consumer 14. 

With the valve arrangement as claim e d in th e of the present invention with a load sensing 
system, the consumers 10, 14 are located both in series and alse-in parallel to one another ._ As 
shown, all series consumers 10 are equipped with a bypass manometric balance 20, 22._ The load 
pressure which is the highest at the time in the series section and in the parallel section are 
determined separately from one another and are reported as control pressures, as described, to a 
hydraulically controlled 2-way proportional slide valve 18._ If the pressure of the parallel consumers 
14 is above that of the series consumer 10, this valve 18 dramatically chokes the return 16 of the 
series section until the pump pressure of the supply pump P rises above the pressure required in the 
parallel section._ The altogether highest load pressure is always present on the circulation 
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manometric balance 38 in this case._ The indicated disclosed circuit arrangement works in an energy- 
saving manner, since the pump pressure is always raised depending on the load pressure only as 
much as necessary.^ In summary the advantages can be described as follows. 

Parallel consumers 14 can be actuated independently of the pressure level of the 

series consumers 10, 

the pump pressure of the supply pump P is only raised as far as necessary by the 2- 

way proportional slide valve 18, and 

if a consumer 10, 14 is not active, the fluid is routed with a low pressure loss to the 

tank T by way of the circulation manometric balance 38. 

While one embodiment has been chosen to illustrate the invention, it will be understood 

by those skilled in the art that various changes and modifications can be made therein without 
departing from the scope of the invention as defined in the appended claims. 

What is claimed is: 
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CIRCUIT ARRANGEMENT 



Abstract of the Disclosure 

A circuit arrangement includes a load sensing system (LS) with individual loads (10,14) 

arranged in series forming a series section, and in parallel forming a parallel section, A 
hydraulic supply circuit (12) includes a supply pump (P) and a runback (16) for fluid. The load 
sensing system (LS) determines the highest load pressure in the series section and the parallel 
section. The loads of the parallel section can be actuated independently from the pressure level 
of the loads of the series section due to the highest load pressure being transferred as a control 
pressure to a valve unit (18) such that, as long as the load pressure of the parallel section is 
higher than the load pressure of the series section, the valve unit restricts the runback (16) so that 
the pressure of the supply pump (P) matches or exceeds the pressure required in the parallel 
section. Sufficient fluid pressure for the load in the parallel section is ensured independently of 
the number of loads in the series section. 
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